















































Rice

Farmers produced rice valued at $421 million in 1966. This produc-
tion was primarily in four States--Arkansas, Louisiana, Texas, and
California. Production was almost equally divided among the four.

About two-thirds of the rice growers applied herbicides. They
treated a little more than half of 2 million acres of rice grown in 1966.
Abgut 145,000 of these acres were treated with phenoxy herbicides (table
10).

The use of propanil, which accounted for 90 percent of the herbicides
used on rice in 1966, effectively controls one of the major weeds--barn-
yardgrass. Propanil also controls several species of broadleaf weeds.

It does not effectively control curly indigo, redstem, purple ammania,
or many aquatic species.

The phenoxy herbicides complement propanil in the control of broad-
leaf weeds. Those not controlled by earlier applications of propanil,
as well as the midseason and late season broadleaf weeds, are effectively
controlled by the phenoxys. These weeds are major problems on almost
500,000 acres. Control is maintained by treating about a third of these
acres each year with phenoxy herbicides.

Use of the phenoxy herbicides also helps to maintain the quality of
the grain. Broadleaf weeds growing in rice during harvest will increase
the moisture content and contaminate the grain with weed seeds and plant
parts. The greater the contamination, the lower the quality and price
of the rice.

Adjustments and costs. What would be the effect of prohibiting the
phenoxy herbicides? If no suitable substitutes are available for the
phenoxy herbicides, farmers would sustain a 15 percent reduction in yield
on the acres now treated with phenoxy herbicides.

To offset losses in quality and to maintain production, 24,000 addi-
tional acres of rice would have to be planted. These added acres would
be in place of some of the soybeans now included in the crop rotation.
The shift from soybean to rice production would add $65.70 per acre
to variable costs.6/ The result would be a $1.6 million increase in
farmers' costs,

In addition to offsetting a yield reduction from current infestations,
farmers would change their crop rotation and initiate a program of mechan-
ical fallowing to prevent the infestations of broadleaf weeds from in-
creasing and spreading. To do this, they would need to substitute summer
fallow for soybeans on 145,000 infested acres. This change in the crop
rotation would decrease costs by $1.4 million since the costs of summer
fallowing land are less than the variable costs incurred in the produc-
tion of soybeans by $9.85 per acre.7/ Howéver, the shifting of 145,000

6/ Variable costs for rice ($79.45) less those for soybeans ($13.75).

7/ Almost 500,000 acres of rice land are infested with broadleaf weeds.
The phenoxy herbicides control this infestation if used every third year.
If they are unavailable, these acres must be fallowed and cultivated every
third year. Thus, 145,000 acres of land in the rice and soybean rotation
must be summer fallowed each year. Acres to be fallowed are in the crop
rotation that would have been planted to soybeans.
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acres of soybeans to summer fallow and another 24,000 acres to rice pro-
duction would reduce the quantity of soybeans produced by 3.9 million
bushels.8/ This decline in soybean production could be offset by addi-
tional fertilizer applied to 1.7 million acres of soybeans. The in-
creased use of fertilizer would add $5.6 million to costs.

If phenoxy herbicides are not available to control weeds on the
145,000 acres treated in 1966, the rice produced would be contaminated
with weed seeds and plant parts. The resulting loss because of the de-
cline in quality is estimated at $2.2 million.9/

The net loss to rice producers because phenoxy herbicides would not
be available is $7.6 million. This is about 19 times the cost of using
phenoxy herbicides to control the weeds. It is nearly 2 percent of the
farm value of rice and 25 percent of the value of production from acres
treated with phenoxys. In addition, these growers would need to provide
an additional 142,000 man-hours of operator and family labor.

Other Crops

The phenoxy herbicides are used to control weeds and regulate growth
of a wide variety of crops. Some of the crops--corn, small grains, sorghum,
and rice as well as pasture and rangeland--on which the phenoxys are used
extensively are discussed separately. Other crops on which smaller amounts
of phenoxys are applied are grouped together for analysis. These include
cotton, soybeans, peanuts, sugarbeets, vegetables, fruits, nuts, land
being fallowed, and all other crops. The smallness of the acreages treat-
ed and also the minuteness of the quantities used conceal the tremendous
impact of the phenoxy herbicides on these crops.

For instance, 2,4,5-T used as a growth regulator to thin fruit in
the spring and to hold it on the tree until harvest in autumn, saves a
large labor expenditure, insures a better quality product, and leads to
a more orderly harvest. On cotton, the phenoxy herbicides are sometimes
used as desiccants for killing the foliage. This facilitates mechanical
harvesting. Wax bars impregnated with phenoxys suspended on cultivators
are used in soybean fields to control weeds rising above the soybean
plants. Grass seed contaminated with weed seed because of poor weed con-
trol cannot be certified and its value can be reduced more than 50 per=-
cent. Phenoxy herbicides are important parts of effective weed control
programs in the grass seed crops.

8/ To offset the 3.9 million bushels of soybeans lost from these
acres, 1,746 thousand additional acres would have to be fertilized using
1964 practices. The cost of applying the average quantities of fertilizer
when used on soybeans in this area was $3.23 per acre for materials and
application, It has been estimated that the application of additional
fertilizer would increase average yields about 2.2 bushels per acre.

9/ A loss in quality valued at $0.40 per hundredweight would occur
when production from the 145,000 acres formerly treated with phenoxy
herbicides was marketed. It also would occur on 2,000 weed infested
acres or 7/ percent of the 24,000 additional acres brought into production.
It is assumed that the average yield on these 147,000 acres would be
37.2 hundredweight per acre. The loss in quality would be $14.88 per
acre,
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The phenoxy herbicides are used on about 3.6 million acres of other
crops, some of which were devoted to the production of high value crops.
Thus, a loss in productivity could cause serious losses (table 5).

Adjustments and costs, Losses on acres of other crops formerly
treated, but left untreated if phenoxy herbicides are restricted, are es-
timated at 15 percent. To offset these losses, about 538,000 additional
acres must be brought into production (table 1l1). The average variable
cost of production for acres needed to replace the phenoxy loss was es-
timated to be $39.67 an acre. For the 538,000 additional acres required,
this amounts to $21.3 million added costs. However, after subtracting
savings from not applying phenoxys, farmers would have $16.0 million of
additional costs. This is less than one-fourth of 1 percent of the total
farm value of these other crops but it is 7 percent of the value of pro-
duction from phenoxy treated acres. In addition, these growers would
need to provide 3.6 million additional hours of family labor.

This method of analysis is not fully valid for maintaining production
on crops in this grouping which require long periods of time to bring in
new production. In these instances, where the phenoxys had been used as
herbicides, handweeding and cultivation would probably be the best alter-
natives. For growth regulator purposes, other, sometimes more expensive,
materials such as 2,2-dimethyl hydrazide 10/ and carbaryl would be used.
Phenoxys used for cotton desiccation probably could be omitted without
loss provided recently introduced desiccants are available.

Pasture and Rangeland

There were about 630 million acres of pasture and rangeland in farms
in 1964, including about 58 million acres of cropland used for pasture
and 82 million acres of woodland pasture. Thus, in terms of acres,
pasture and range is the largest farm and ranch enterprise. These lands
provide much forage for dairy and beef cattle, sheep, horses, and some
for hogs and poultry.

Much of the pasture and most of the rangeland is untillable because
of shallow soils, and steep, rocky, or rough terrain. Much of it is also
unsuitable for cultivated crops because of low average annual precipi-
tation. Weeds on much of the pastureland may be partially controlled by
mowing, but most of the weeds and brush on rangeland must be controlled
by a combination of managed grazing, and mechanical and herbicide treat-
ment. If control programs are not used, then broadleaf weeds and shrubs
compete strongly with grasses and legumes for sunlight, moisture, and
nutrients. Mechanical control of weeds and brush on much of the range-
land appears to be expensive, and in many instances farmers and ranchers
have resorted to less costly herbicide treatments.

At present, the phenoxy herbicides are the only group of herbicides
used to any extent on pasture and rangeland. Weeds and brush infesting
pasture and rangeland are most widely controlled by 2,4-D and 2,4,5-T,
respectively. 1In 1966, nearly 8 million acres (more than 1 percent) of
pasture and rangeland were treated with phenoxy herbicides (table 5).
The phenoxy herbicides have several advantages for use on pasture and
rangeland. They are effective, selective, and inexpensive; they do not

10/ (B-Nine (®) , Alar (R) )
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harm grasses at the rates used; and they can be effectively and econom-
ically applied by aerial equipment. Fewer chemical substitutes for the
phenoxy herbicides used on weeds and brush in pasture and rangeland are
available than for other crops.

Of the 7.8 million acres treated with phenoxys, 5.2 million acres
were pasture and 2.6 million acres were rangeland (tables 12 and 13),

Adjustments and costs, What would be the economic costs if the
phenoxy herbicides were not used on these lands? Mowing and land reno-
vation are the primary alternative control methods on pasture. This land
would be renovated at intervals by disking, fertilizing, and seeding to
maintain productivity.

Mowing is not a satisfactory alternative to the phenoxy herbicides
for most of the rangeland because much of it is covered with woody shrubs.
The major alternatives for removing shrubs are bulldozing, chopping, root
plowing, shredding, root grubbing, or chain dragging with crawler tractors.
These methods are expensive when measured against benefits received. 1In
many cases, the brush must be chopped with a heavy disk, raked, or burned.
Seeding, fertilizing, and deferred grazing are common practices accom-
panying hand clearing for successful control. Mowing, if the land is not
too uneven and rocky, will control weeds for a few years following brush
removal and seeding.

Although a relatively small percentage of the pasture and rangeland
acreage is involved, the .additional costs are very high, about $69 million
--almost four times the cost of using phenoxy herbicides for weed and
brush control. This is about 2 percent of the value of all range and
pasture production, and more than the value of production on phenoxy
herbicide treated acres. Eight million additional hours of family labor
would also be needed.

Producers of feed from pasture and rangeland, particularly rangeland,
would face exceptionally high additional costs in relation to the value
of forage if phenoxy herbicides are prohibited. They might find such
outlays for improving rangeland unprofitable.

Summary of Effects

Stopping the use of phenoxy herbicides would add about $290 million
to farm costs (table 14)., When phenoxy herbicides are used to control
weeds on 62,5 million acres, costs per acre for these herbicides and
their application are $1.64 per acre. Alternative methods that could
replace phenoxy herbicides on these acres would add $4.64 per acre. This
would increase the total cost to $6.28 an acre--nearly four times that
of the phenoxy herbicides. The increase in cost is about 1 percent of
the farm value of all crops or 5 percent of the value of crops from the
treated acres.

The herbicides substituted for phenoxys on 38.7 million acres would
increase farm costs for materials and application $60.7 million above
those for phenoxys. The cost of substitute herbicides and application
(8163 million) would be $4.22 per acre for nearly 39 million acres treated.
Corn production would account for 75 percent of the increase in the cost
of purchasing and applying substitute herbicides.

Over 5.7 million additional acres of cropland, not including rice,
would be needed to maintain production and offset yield losses. Additional

14



variable costs of $90 million would be incurred in adding these acres.
The average variable costs on the additional acres are $15.79 per acre
added. About 90 percent of the added acres would be needed to maintain
the production of wheat and small grains.

Range renovation and seeding, mowing to control weeds, and other
cultural practices on crops other than rice would add $131 million to
farm costs. These cultural practices would be needed on 30.6 million
acres at an average cost of $4.28 per acre. Pasture and rangeland
would account for 66 percent of the added costs of cultural practices.

Lowered quality of rice would add another $2 million to the cost
of restricting the use of phenoxy herbicides. Also, net additional
costs for cultural practices on rice and the added variable costs of
substituting rice for soybeans add $6 million to costs.

The total additional costs for maintaining production would be
distributed among crops as follows: corn, 37 percent; wheat, 17 percent;
other small grains, 10 percent; sorghum, 4 percent; rice, 3 percent;
other crops, 6 percent; pasture, 1l percent; and rangeland, 12 percent.

In addition to the costs resulting from the prohibition of phenoxy
herbicides, farm operators and their families would need to provide nearly
20 million hours of additional labor to maintain current production and
marketings.

NONCROP USES

Large quantities of phenoxy herbicides are now used for noncrop
purposes. These include treatment of fence rows, road banks, and ditches,
but data on acreages so treated are not available. Hence, no estimates
on the impact of banning phenoxy herbicides on costs of controlling weeds
in these situations were made. These uses would have little direct im-
mediate effect on productivity, but would require more mechanical work
and labor. Labor used for these purposes would probably increase at
least 10-fold. Also, uncontrolled weeds in fence rows and along ditches
and roads would provide reservoirs of weeds to reinvade cropland.
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Table 1.--Production, exports, and domestic disappearance of 2,4-D
and 2,4,5-T (acid basis), United States, 1958-68

Production 1/ ; Exports disaggzzizize 2/
Year : : : .
2,4-D i 2,4,5-T zif;‘fsf‘;‘d P 2,4D 1 2,4,5-T
--------------------- Million poundS-=-e-ccccaccaccccaaaax

19581 v uenennent 30.9 3.7 6.8 21.3 3.8
1959 veenennant 29.3 5.5 5.8 34.1 5.5
1960, snrenannnn: 36.2 6.3 8.8 31.1 5.9
1961.snrnnenennnt 43.4 6.9 9.1 31.1 5.4
1962..... it 4310 8.4 10.2 35.9 8.1
19631 1usnnenennt 46.3 9.1 14.7 33.2 7.2
1964, 0 eeeuaeeans L 53,7 11.4 13.0 44.0 8.9
1965..c..... it 63.3 11.6 6.9 50.5 7.2
1966+ v sneranenn 68.2 15.5 5.4 63.9 17.1

1967 0uenns .....§ 77.1 14.6 A 3/ 3/

1968.ceennncaans P 79.3 17.5 3.4 3/ 3/

1/ Does not include the acid equivalent of esters and salts produced
from precursors other than the acid form of the phenoxy herbicide. Pro-
duction of other precursors was relatively minor before 1967.

2/ Production and initial carryover stocks plus imports less exports
and end-of-year carryover stocks. Producers' domestic disappearance in-
cludes military shipments abroad; these are not considered exports.

3/ Not available.

Source: The Pesticide Reviews, 1968 and 1969. U.S. Dept. Agr., Agr.
Stabil. and Conserv. Serv.
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Table 2.--Quantities and percentages of phenoxy and other herbicides used
in farm production, by type of herbicide, United States, 1964 and 1966 1/

Ttem : 1964 2/ : 1966 3/
* Million Million
* pounds Percent pounds Percent

Phenoxy herbicides: :
2,4-D.-.---.oo-ooon--cccu-oaan: 34-4 41 40.

1 35
2’4,5-T¢.‘|.......0.....'0....E 1‘7 2 .8 ]-
MCPAQ....I...I....'.....‘.....: 1.5 2 1-.6 1
Other phenoxy herbicides......: .8 1 1.5 1

A1l phenoxy herbicides......: 38.4 46 44,0 38
Others: .
Atrazine.seeecesseessscsnsceas. 10,9 13 23.5 20
Dicamba.oeeecesescecesnsansaaas 4/ 5/ .2 5/
LinUrON..ceeeeeeeeesosacccanas . .2 5/ 1.4 1
Propachlor....ccee.. ceeseetenne : 6/ 6/ 2.3
PiclOTam..eeeeeeneeeeneannnees: & 5/ .1 5/
Cacodylic acid.veeececeaseaeaes 1/ 7/ 4/ 5/
Other herbicides 8/....eeeee..: 34.5 41 43.8 38
A1l others...... Cereeeeaes ..i 45,6 54 71.3 62
Total herbicides 9/........ 84.0 100 115.3 100
Defoliants and desiccants ;g/...? 16.1 6.1

1/ Does not include Alaska and Hawaii.

2/ Revised estimates based on Quantities of Pesticides Used by Farmers
in T964, U.S. Dept. Agr., Agr. Econ. Rpt. No. 131, Jan. I968.
3/ Based on Quantities of ticid d rs i

Dept. of Agr., Agr. Econ. Rpt. No. 179, April 1970.
4/ Less than 50,000 pounds.
5/ Less than 0.5 percent.
6/ Data not available.
/ None reported.
8/ Those used in largest quantities include: diuron, propanil, CDAA,
and other carbamates, amiben, 2,3,6-TBA, trifluralin, chlorpropham and

p;gpham, naptalam, and some arsenicals, dinitros, and inorganic herbi-
cides.

9/ Does not include petroleum.
10/ 1Includes some materials used as herbicides. Includes primarily
arsenic acid, chlorates, and borates, Folex R), and DEF R).

. U.S.
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Table 3.--Acres grown, farm value of production, and quantities of phenoxy
herbicides used, by crops and other uses, United States, 1966 1/

gggzragge A;Eg;ng/ ; Farm value 3/ ; hergggggiz 4/
: Million Million Million
* acres Percent dollars Percent ~pounds Percent
Coru................i 66.3 7 5,106 20 15.0 34
Wheat...............i 54.5 6 2,141 8 7.2 16
Other small grain...i 35.6 4 977 4 4.8 11
Sorghum.............§ 16.4 2 807 3 2.0 5
Rice................i 2.0 5/ 421 2 .2 1
Other crops.........i 171.5 19 12,729 49 3.7 8
Pasture and range- f
land.eeeresoseseasst 5445 61 6/3,539 14 10.3 23
Noncrop use.........§ 1/ 17/ --- -- .8 2

Total..........: 890.8 100 25,720 100 44.0 100

1/ Does not include Alaska and Hawaii.

7/ Calculated from acres reported in Crop Production, 1967, U.S. Dept. Agr.,
CrPt 2-2 (7-67) and from estimates based on 1964 Census of Agriculture.

3/ calculated from farm value reported in U.S. Dept. Agr., Agricultural Statis-
tics, 1968.

é; Based on Quantities of Pesticides Used by Farmers in 1966. U.S. Dept. Agr.,
Agr. Econ. Rpt., No. 179. April 19/0.

5/ Less than 0.5 percent.

%/ Estimated $6.50 per acre. Based on the weighted average feed value of
cropland pasture ($27.00 per acre) and grassland pasture and rangeland ($4.70 per
acre).

7/ Data not available.

18



Table 4.--Quantities and percentages of phenoxy and other herbicides used,
by crops and other uses, United States, 1966 1/

Active ingredients

Crop and : :
other use : herggsggzz 2/ ; herggggges : Total
* Million Million Million
; pounds Percent pounds Percent pounds Percent
Corn................i 15.0 34 31.0 43 46.0 40
Wheat...............i 7.2 16 1.1 2 8.3 7
Other small grain...z 4.8 11 .1 3/ 4.9 4
Sorghum.............§ 2.0 5 2.0 3 4.0 4
Rice................§ .2 1 2.6 4 2.8 2
Other crops.....n...i 3.7 8 32.2 45 35.9 31
Pasture and range- f
land....veveeeeenaa: 10.3 23 .2 3/ 10.5 9
Noncrop use.........§ .8 2 2.1 3 2.9 3

Totaleeeessene.: 44.0 100 71.3 100 115.3 100

1/ Based on Quantities of Pesticides Used by Farmers in 1966. U.S. Dept. Agr.,
Agr. Econ. Rpt. No. 179, April I970. Does not include Alaska and Hawaii.

2/ 1Includes acids, amine salts, high-volatile esters, low-volatile esters,
and inorganic salts of 2,4-D and 2,4,5-T. Also includes other phenoxy herbicides
and related herbicides such as erbon, fenac, 2,4-DEP, MCPA, MCPB, mecoprop, sesone,
silvex, dichlorprop, and 2,4-DB.

3/ Less than 0.5 percent.
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Table 5.--Acres treated with phenoxy and other herbicides, by types of herbicide and by
crops and other uses, United States, 1966 1/

Crops and other acres treated 2/

. . . . .
. . . .

Herbicide : : : Other : : Other . Pasture :
: Corn : Wheat : small : Sorghum : Rice : crops - and : Total
: : : grain : : : ps . rangeland :
---------------------------- Million 4CrES====m=-memcmmcccecae—e———eae
Phenoxy herbicides: ;
2,4-Divicanns ceeeesesaseeet 22,4  13.7 8.1 3.4 0.1 2.4 6.7 56.9
2,4,5-T 3/0 . eeieennnennaar .3 .1 .1 4/ 4/ .2 .9 1.6
MCPA..:ieveeranennnns .3 .8 1.5 .2 - .1 4/ 2.9
Other phenoxy...... .......f .1 4/ 4/ --- -—- .9 .1 1.1
o :
©  oOthers: 5/ :
Atrazine....eeeeeeceseeaast 13,7 4/ 4/ .8 --- 4 4/ 15.0
Dicamba............--.....E .]- 102 .2 - - - _l!:/ é/ ]..6
LinUrON..ceeeseeeasesnosost .5 -—- -—- 4/ - .7 --- 1.3
Propachlor........-.---...E ]--5 - &/ - - .1 - - 1.6
PiCloram....---.-...-.....: él’_/ é./ === - —-— .]- &/ .1
Cacodylic acidivieeeenecns R —— --- --- --- --- .1 - .1

1/ Based on Quantities of Pesticides Used by Farmers in 1966. U.S. Dept. Agr., Agr. Econ. Rpt.
No. 179, April 1970. Does not include Alaska and Hawaii.

2/ Does not include noncropland acreages such as fence rows and ditch banks nor nonfarm uses.
Acreages cannot be added to get land area treated because more than one herbicide may be applied
to the same acres. For example, 2,4-D and 2,4,5-T may be applied to the same acres for weed control.

3/ Acres treated were down from 3.1 million in 1964 because of increased military purchases
in 1966.

4/ Less than 50,000 acres.

5/ Selected substitutes for phenoxy herbicides. Other herbicides can be used to control many
of the same weeds controlled with phenoxy herbicides.
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Table 6.--Corn: Costs of restricting the use of phenoxy herbicides,
United States, 1969 1/

Costs per acre

Weed control practice ; Acres : : : zggii
: : Materials : Application : Total
1,000 Million
Acres Dollars Dollars Dollars dollars
1966 use of: :
Phenoxy herbicides.....icenveeeeaeees: 23,136 0.60 1.00 1.60 37.0
Substitute practice 2/ :
Dicamba 3/.eevereveccsccencannscannns . 11,000 1.85 1.00 2.85 31.4
Other herbicides :
Preemergence 4/ 5/¢eeiiiiecececena.. 12,136 4.30 0.50 4.80 58.3
Postemergence 6/..eeeeeceseaceeeascs: 12,136 1.70 1.00 2.70 32.8
Additional cultivation 7/............: 12,136 S 0.75 0.75 9.1
Other cultural practices 8/..........: 12,136 -———- 1.00 1.00 12.1
Total.eeeeeeneeenns ..............; -——- -—-- -—-- -—-- 143.7
Additional costs :
Substitute practice..iecieecieesrseacaast -—-- -——- -—-- -———- 106.7

1/ Estimates based on use shown by the ERS Pesticide and General Farm Survey, 1966 and on
substitute practices available in 1969.

2/ Allocation of acres based on ARS estimates.

Z/ Assumes weeds being controlled with 2,4-D on 11 million acres can also be controlled with
dicamba without a loss in production or the need for additional cultural practices.

4/ On the 12,136 thousand acres not treated with dicamba, a preemergence treatment would be
applied consisting of propachlor at 3 pounds an acre plus atrazine at 1.5 pounds an acre. Costs
are indicated only for the atrazine portion of this treatment because propachlor is used primarily
to control grasses not adequately controlled with phenoxy herbicides.

5/ Other herbicides (amiben, butylate, CDAA, linuron, simazine) could also be used in programs
similar to that described, but the cost would be equal or greater.

6/ A banded application of postemergence treatment with atrazine to the acres not treated with
dicamba at the broadcast rate of 1.5 pounds an acre in oil-water emulsion.

7/ One additional cultivation of acres not treated with dicamba.

8/ Where needed, follow herbicide treatment and mechanical cultivation with spot treatments
using herbicides or handweeding to suppress weeds not controlled by earlier treatments. The cost
for this practice assumes widely scattered and limited infestation over all acres not treated with
dicamba.
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Table 7.--Wheat: Costs of restricting the use of phenoxy herbicides, United States, 1969 1/

f . Costs per acre :
Weed control practices : Acres : : : : ngii
: : Materials : Application : Total : ¢
‘1,000 Million
. acres Dollars . Dollars Dollars dollars
1966 use of: :
Phenoxy herbicideS...c.ceeieceenecescscoccssannat 14,577 0.50 1.00 1.50 21.9
Substitute practice 2/ :
Dicamba 3/.ceeereecseeencsonsccccnsocscconncons, 7,000 1.18 1.00 2.18 15.3
Additional acres 4/...eceeseeecacacsassseasansant 3,335 _—— ——— 13.50 45.0
Cultural practites 5/..eeeeecescecsescsosnnsenes 5,039 -—-- - 2.40 12.1
TOEAL s e e s eeneennnsoneesannoseannnssasassanant -——- -—-- ---- ———— 72.4
Additional costs .
Substitute practices 6/cvieeeseeccecsescencncnn, ---- -—-- ---- ---- 50.5
T Hours per Million
: acre hours
Additional family 1abOT..u.eeeesesesssseenensnnnns 3,335 -—-- ——-- 1.5 5.0

1/ Estimates based on use shown by the ERS Pesticide and General Farm Survey, 1966 and on substitute practices
available in 1969.

2/ .Allocation of acres and yield losses based on ARS estimates.

3/ Assumes weeds on 7,000 thousand acres can be controlled with dicamba.

%/ Acres needed to offset loss in production on the remaining 7,577 thousand acres where no satisfactory alterna-
tive herbicide is available. Based on 1965-67 average yield of 24.5 bushels per acre on presently used land, 22.0
bushels on additional acres, 80 percent of additional acres infested, and 30-percent loss in yield on acres not treated.
3,335= (14,577-7,000) (24.5) (0.30) /22.0-(0.30) (0.80) (22.0). Yields are for States where most of the herbicides
were used., Variable costs are per planted acre (table 15).

5/ Acres infested with bindweed. The control is additional cultivations during a 2-year fallow period. The $2.40
cost per acre is for 16 cultivations in 2 years out of a 10-year period at $1.50 per acre prorated over 10 years.

6/ Cost of substitute practice less cost of using phenoxy herbicides.
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Table 8.--Other small grains: Costs of restricting the use of phenoxy herbicides, United States, 1969 1/

Costs per acre

ee eo e

Weed control practice Acres ; : : ; Eggié
: : Materials : Application : Total :
1,000 Million
: acres Dollars Dollars Dollars dollars
1966 use of: :
Phenoxy herbicideS.eeeeeeseeeesssssssssscnassnst 9,692 0.51 1.00 1.51 14.6
Substitute practice 2/ :
Dicamba 3/.eeeeieeeecneennessacssncsaasnnnsaanst 5,000 1.18 1.00 2.18 10.9
Additional acres 4/....ceeeecsecnocvsanscoaaasa.. 1,838 -——- -—— 12.54 23.1
Cultural practices 5/ceceeecececececenanceaneaas 3,806 ——— ——— 2.40 9.1
TOTAL .t e ee e nsenenenenenensnenencnenenensnnnst -—-- ———- ---- -——- 43.1
Additional costs :
Substitute practice 6/...eveesecscesscscscancant ---- ---- ---- -—-- 28.5
2 ﬁ;;rs per Million
: acre hours
Additional family 1abOr..eeceeceecsccacescscacscst 1,838 ——— -— 1.5 2.8

1/ Estimates based on use shown by the ERS Pesticide and General Farm Survey, 1966 and on substitute practices
available in 1969,

2/ Allocation of acres and yield losses based on ARS estimates.

/ Assumes weeds on 5,000 thousand acres can be controlled with dicamba.

%/ Acres needed to offset loss in production on the remaining 4,692 thousand acres. Based on 1965-67 weighted
average yield of barley, oats, and rye (44.0 bushels) on presently used land, 37.0 bushels on additional acres, 30
percent of additional acres will need to be treated and 30 percent loss in yield on acres not treated. 1,838= (9,692-
5,000) (44.0) (0.30) / 37.0-(0.30) (0.30) (37.0). Variable costs are per planted acre (table 15).

5/ Acres infested with bindweed. The control is additional cultivations during a 2-year fallow period. The $2.40
cost per acre is for 16 cultivations in 2 years over a 1l0-year period at $1,50 per acre prorated over the 10 years,

6/ Cost of substitute practice less cost of using phenoxy herbicides.
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Table 9.--Sorghum: Costs of restricting the use of phenoxy herbicides, United States, 1969 1/

; : Costs per acre ;
P : : : Total
Weed control practice . Acres : : : : costs
: : Materials : Application : Total :
‘1,000 Million
: acres Dollars Dollars Dollars dollars
1966 use of: :
Phenoxy NerbicideS..eceeeececessccsccssscancnnst 3,558 0.56 1.00 1.56 5.6
Substitute practice 2/ :
Dicamba 35.....................................: 1,700 1.85 1.00 2.85 4.8
Atrazine and 0il &/..eeeveeeceneennesanaeanasaa. 1,858 4.24 1.00 5.24 9.7
Tillage practices 5/..ecesecesecscesssescscassst 1,858 ——— ——-- .75 1.4
Fallow cultural practices Q/....e..............f 430 -———- -———- 2.40 1.0
TOEAL . e uoeeeeeenennnsseeeonnnnsocennnnnnnnans —-———- -——- -——- ———— 16.9
Additional costs :
Substitute practice...iecevececececcccccccccnan, -—- —_— —— —-———- 11.3

;/ Estimates based on use shown by the ERS Pesticide and General Farm Survey, 1966 and on substitute practices
available in 1969.

2/ Allocation of acres based on ARS estimates.

3/ Assume weeds controlled with 2,4-D on 1,700 thousand acres can also be controlled with dicamba without a loss
in production or the need for additional cultural practices.

4/ Assume weeds being controlled with 2,4-D on 1,858 thousand acres can be generally controlled with atrazine
and oil, All acres so treated require an additional cultivation.

5/ One additional cultivation at $0.75 per acre on land treated with atrazine and oil.

6/ Acres infested with field bindweed and other perennial weeds must receive 16 cultivations in 2 fallow years out
of each 10-year period at $1.50 per acre per cultivation prorated over the 10 years of effectiveness. This amounts
to $2.40 per acre.
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Table 10.--Rice: Costs of restricting the use of phenoxy herbicides, United States, 1969 1/

Costs per acre :
. : : : Total
Weed control practice : Acres : : ; . coSES
Materials : Application : Total :
1,000 Million
acres Dollars Dollars Dollars dollars
1966 use of: :
Phenoxy NerbicidesS....ceeeeeeeeeeonnneaeenannast 145 1.72 1.00 2.72 0.4
Substitute practice 2/ :
Additional ACTeS 3/ ceeecececscassssssassncannast 24 -— -— 65.70 1.6
LOSS in qUAlity 4/.ueeeeeeeeennnnncnnnsennnnnnns 147 -——-- -———- 14 .88 2.2
Added fertilizer on soybeans 5/......ceveveeeee: 1,746 -—— _— 3.23 5.6
Changing rotation 6/....ceeeeeenccecncccannanan’ 145 -—-- -—-- (9.85) (1.4)
Totaleeeeeeeeeeeeeeeeeeoeeeensssncsccnnnncnna, -——- -—--- -——— -——- 8.0
Additional costs :
Substitute practice..i.ceeceeecessescsececcscass -—--- ---- ---- -—-- 7.6
: Hours per Million
. acre hours
Additional family 1abor 7/..eeececcescccsnceacnest 24 -—- -——-- 5.9 .1

1/ Estimates based on use shown by the ERS Pesticide and General Farm Survey, 1966 and on substitute practices
available in 1969.

2/ Allocation of acres and yield losses based on ARS estimates.

3/ Acres needed to offset loss in production on the 145 thousand acres where no satisfactory alternative is
available. Based on 1965-67 average yield of 43.8 hundredweight per acre and a 15 percent lower yield due to weeds.
24 = 145 (0.15) (43.8) / 43.8 - (0.15) (0.52) (43.8). The additional land taken out of soybeans has the same produc-
tivity. Variable costs are per planted acre with nonphenoxy herbicides used on half the added acres (table 15).
Farmers will increase their costs $65.70 an acre by growing rice rather than soybeans.

4/ The cost of a loss in quality is associated with the production from all of the acres treated with phenoxy
herbicides plus 2,000 additional acres.

5/ Additional fertilizer was applied to 1,746 thousand acres of soybeans to offset the loss in production on 145
thousand acres shifted to summer fallow and 24 thousand acres shifted to rice production.

6/ The substitution of fallow for 1 year of soybeans reduces farmers costs on these acres because the variable
costs of summer fallowing ($3.90 per acre) are $9.85 an acre less than the variable costs of producing soybeans ($13.75
an acre).

1/ Hours of family labor required on acres added to maintain rice production. Hours of labor are the additional
hours required in the switch from soybeans to rice. Rice requires 9.2 man-hours of family labor per acre and soybeans
need 3.3 man-hours for a net addition of 5.9 man-hours per acre.
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Table 11.--Other crops: Costs of restricting the use of phenoxy herbicides, United States, 1969 1/

Costs per acre

. ; ; ; Total
Weed control practice . Acres : : : . costs
: : Materials : Application : Total :
P 1,000 Million
: acres Dollars Dollars Dollars dollars
1966 use of: :
PRenoXy BerbicideS...eeeeeseeeesennesencnnnnnesl 3,590 0.50 1.00 1.50 5.4
Substitute practice 2/ :
Additional acres 3/ .ieeeeecseesecassesecannanaat 538 -——-- - 39.67 21.3
Additional costs :
Substitute practice 4/...ieveeeseeesonsonanonanst - -——- ---- -—-- 15.9
. Hours per Million
. acre hours
Additional Family 1aBOT..e.esesesssnneseeennnnnnst 538 ——-- ——-- 6.78 3.6

l/ Estimates based on use shown by the ERS Pesticide and General Farm Survey, 1966 and on substitute practices
available in 1969.

2/ Allocation of acres based on ARS estimates.

3/ Acres needed to offset loss in production on the 3,590 thousand acres of other crops. Fifteen percent more
acres are needed to replace losses due to lower yields and quality, and the lower productivity of the additional acres.
The cost per acre for the additional acres is an average variable cost for the other crops weighted by the acres treated
with phenoxy herbicides. Variable costs are per planted acre, not per treated acre; thus, no adjustment is made in
the additional acres to allow for those that would not be treated.

4/ Cost of substitute practice less cost of using phenoxy herbicides.
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Table 12.--Pasture: Costs of restricting the use of phenoxy herbicides, United States, 1969 1/

Costs per acre

- ; ; ; Total
Weed control practice . Acres : : : . costs
: : Materials : Application : Total :
‘1,000 Million
. acres Dollars Dollars Dollars dollars
1966 use of: :
Phenoxy herbicideS.ieeececeecsccccsscsssccsacanst 5,178 1.00 1.00 2.00 10.4
Substitute practice 2/ .
ReNOVALION..eesoessssoscccccssosssssscsssassscesnt 2,500 R -——— 15.66 39.1
MOWITIZ s ¢ s v e enunncanssosssnesoasnssansansnanss ..o 2,678 - -—-- 1.55 4.2
Total....es.. ................................; -—— -——— -———- - 43.3
Additional costs , ;
SubSCitute pPractiCe.ceeecsceccescsseccaccaassast ——— R ———— -— 32.9
: Hours per Million
: acre hours
Additional family 1abO¥...eseececececcccccccencsccet 5,178 -——— -——- 3/0.91 4.7

1/ Estimates based on use shown by the ERS Pesticide and General Farm Survey, 1966 and on substitute practices
available in 1969.

g/ Allocation of acres based on ARS estimates. Assumes that on the average 5,178 thousand acres need to be treated
each year. The same acreage would not generally be treated in successive years. Productivity would be maintained by
renovation and mowing.

3/ Weighted average of additional hours used for renovation and mowing obtained by dividing total hours by acres
where used.
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Table 13.--Rangeland: Costs of restricting the use of phenoxy herbicides, United States, 1969 1/

Costs per acre

Weed control practice ; Acres § : : ; Eg:?;
: : Materials : Application : Total :
P 1,000 Million
. acres Dollars Dollars Dollars dollars
1966 use of: :
Phenoxy herbicides..ceeieeeeeeeneeocecnnecenenst 2,589 1.80 1.00 2.80 7.2
Substitute practice 2/ :
Renovation 3/....iieiirieernencnneeneencannnnnst 800 -———- -——— 15.66 12.5
BUlldozing 4/..eueeeniereeeranceneennnnenennnnns 1,288 ——-- --a- 23.16 29.8
e - 501 -——— -——- 1.55 .8
Total.,......................................; ---- -——— -—-- -——- 43.1
Additional costs :
Substitute Practice.....cceeeeeeeeseeocncseeensl ———- -—-= ---- ———— 35.9
f -------------- Hour; per Milli;;- )
: acre hours
Additional family 1abor....eeveeeeeeonsoeeenennsat 2,589 -——- -——- 5/1.27 3.3

1/ Estimates based on use shown by the ERS Pesticide and General Farm Survey, 1966 and on substitute practices
available in 1969,

2/ Allocation of acres based on ARS estimates. Assumes that on the average 2,589 thousand acres need to be treated
each year. The same acreages would not generally be treated in successive years.

3/ 1Includes disc plowing, cultivating, seeding, and reseeding on land not presently infested with brush.

4/ Also includes root plowing, cultivating, seeding, and reseeding where needed on enough of the remaining acreage
to maintain production at levels attained with phenoxy herbicides. All of this remaining land is brush infested. It
was estimated that 72 percent of the acres not renovatable could be bulldozed and reseeded to maintain carrying
capacity. Such treatments are generally effective for more than 10 years.

5/ Weighted average of additional hours used for renovation, bulldozing, and mowing obtained by dividing total
hours by acres where used.
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Table l4.--Effects of restricting the use of phenoxy herbicides in farm production, United States, 1969 1/

: : Additional : : - :

: L : : Additional costs :

: Acres on - inputs needed : Lower : :

: which : : phenoxy : : : : Net

Crop : phenoxys : : : and : Substitute : P . Production : additional

: used * Land 2/ ° Family : application : herbicides : Aggii;gzil : on : costs 4/

: 1966 : =’ : labor : costs : and ! sractices 3/° additional :

: : : : : application : P =': acres 3/ :

P 1,000 1,000 1,000

:  acres acres hours  ——====---emema——cmac——eeaa Million dollarS--e---=-==c-ece-memeccna——
COTMurrvnnneennneaant 23,136 .- --- 37.0 122.5 21.2 - 106.7
Wheat...eeeoeooeenn: 14,577 3,335 5,003 21.9 15.3 12.1 45.0 50.5
Other small grain..: 9,692 1,838 2,757 14.6 10.9 9.1 23.1 28.5
SOTEhUM. e+ eveesasnaas 3,558 - - 5.6 14.5 2.4 S 11.3
RiCluueiaeoooncoanesns 145 -—- 142 A -——— 5/6.4 1.6 7.6
Other CropS......... 3,590 538 3,648 5.4 —— —— 21.3 15.9
PaStuUre.ccesscessess 5,178 -—- 4,736 10.4 -——— 43.3 -— 32.9
Rangeland........... 2,589 - 3,292 7.2 S 43.1 ——-c 35.9

Total.........; 62,465 5,711 19,578 102.5 163.2 137.6 91.0 289.3

1/ Estimates based on use shown by the ERS Pesticide and General Farm Survey, 1966, and on substitute practices
available in 1969. Does not include Alaska and Hawaii. Does not include fence rows, ditches, building sites, other
noncropland, Government-sponsored control programs, nor any nonfarm use.

2/ calculated based on ARS estimates of yield reductions.

3/ 1Includes costs for hired labor assuming the national average ratio of hired labor to total labor used for each
crop.

4/ Additional costs for alternative materials, for growing new acreages, and for lower payments less the lower
expenditures for phenoxy herbicides.

5/ Additional costs for cultural practices and loss in quality related to maintaining rice production minus returns
for rice above those for soybeans on the additional acres where rice was grown in place of soybeans. Includes $2.2
million for lower income from loss in quality.
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Table 15.--Variable costs per planted acre and related data for growing additional acres of wheat,

and rice in areas where phenoxy herbicides were used, United States, 1969

other small grains,

f f Wheat f Other small grains f Rice
: : : Costs : : Costs : : Costs
Input . Unit . Quantity - . Quantity @ 7 Quantity "
) : per ; Per . Total per : Per Total per : Per . Total
: N acre . s . per acre . . . per : acre : s . per
* : Pounlt o gere Pounlt i gire Pounit G gtre
; : Dollars Dollars Dollars Dollars Dollars Dollars
Seediuusiiuisiiiuniaatenasenanaanaant Bushels ¢ 1.1 2.00 2.20 1.6 .95 1.52 3.0 4.26 12.78
Labor 3 5
Family.euueeeeoooeovossosnneseeansnsy Hours : 1.5 ———— -——— 1.5 -—- ——— 9.2 _—— -————
Hired.sssseeiieeeeveerossosneaness: Hours ° .5 1.60 .80 .5 1.60 .80 3.1 1.50 4,65
Fertilizer : :
Neoeeoessoneecneseosecaanecanneees. Pounds 16.7 .10 1.67 10.3 .10 1.03 72,5 .10 7.25
PyOgeeetsereeeesannnnnaniuneensssnt Pounds ;13,0 .10 1.30 10.3 .09 .93 24.0 .09 2.16
Kp0euuriiiuaeuennnieusnasananaeas.’ Pounds ° 6.3 .04 .25 5.5 .05 .28 15.3 .05 .77
Variable application costs........: Dollars : -———- -———- .12 ———— - .07 ——— ———— 2,12
Pesticides ; :
Material...coveveeececenseseeeeaest Dollars :  =--- -—-- ---- ---- --- -—-- ——— ---- 4.61
Variable application costS.,.......  Dollars : ——-- -——— ———- -—— - -———- ———— ——— 1.80
Variable machine costs f f
Preharvest..ceeeseecesecscsecnsass. Dollars @ --a- ———— 2.81 ———— ——- 3.17 ———- ——— 4.74
HarvesSteioueeoseoseoscossossananoast Dollars : -—-- -——— 2.84 ———- --- 3.33 -——- ~——— 23.75
Irrigation.eseseeeeeescesseenecenanas Dollars ¢+  —a-- -——— ———- -—== ~—- -—-- ——— -—— 10.27
Machine depreciation and investment : ;
CoStsS 1/.ecvicereennencanoassanseas: Dollars ¢ =--a ——— 1,51 ——— --- 1.41 -——— -——-- 4,55
TOtalivoussasaneonsennansnaasso: Dollars -—-= ———— 13.50 ———- --- 12,54 ———- -—— 79.45

e o0 oo o0

1/ Twenty percent of the usual per acre interest on investment and depreciation costs.

and equipment necessary to farm the added acres is currently available on farms.

It is assumed that 80 percent

of the machinery



Table 16.--Acres treated with phenoxy herbicides and variable costs
per additional acre, selected crops, United States, 1969 1/

Acres treated

: < Variable costs

crop 2/  pheey el
1,000 acres Dollars
COLLON.eeessecocersscssonossest 182 56.69
SOYDEANS . euaseesssnsssnsosnann. 373 17.61
Peanuts.......................; 62 71.45
SUZATDEEES . s senanrresnsaanannst 16 5/79.22
Other field CTODPS..seeseesensss 1,497 6/50.10
HAY e eosooenasonssnsssassonnsne, 461 24,40
Vegetables other than potatoes; 138 5/146.28
CitTUS. s eennnnnonnnnnnncasssnat 18 5/154.67
APPLES . e toenenennraensnennennnt 21 5/187.05
Other FruitS...eeeeeeceseeeenst 33 5/139.25
Summer £alloW..ueeseessosnoenst 789 2.65
ALL CTODPS.uueeneennennnnst 3,590 7/39.67

1/ Does not include Alaska and Hawaii,

2/ 1Includes all crops where phenoxy herbicides were reported used in
an ERS Pesticide and General Farm Survey, 1966, other than corn, wheat,
other small grain, sorghum, rice, pasture, and rangeland.

3/ Data from ERS Pesticide and General Farm Survey, 1966.

%4/ 1Includes seed, hired labor, fertilizer, pesticides, fuel, oil,
machinery repairs, custom services, 20 percent of machinery depreciation
and interest, and all production interest charges.

5/ Preharvest costs only. \

%/ Weighted average of crops other than summer fallow.,

7/ Weighted average of crops including summer fallow.
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Table 17.--Identification of pesticides mentioned in this report

Common name or

other designation Chemical Name

amiben
atrazine

(B-Nine ®) | Arar(R)y

bromoxynil 3,5-dibromo-4~hydroxybenzonitrile

butylate S-ethyl diisobutylthiocarbamate

carbaryl l-naphthyl methylcarbamate

CDAA N,N-diallyl-2-chloroacetamide

chloroxuron 3-[2f(E-Chlorophenoxy)phenyl.]-1,1-dimethy1urea
chlorpropham isopropyl m-chlorocarbanilate

2,4-D (2,4-dichlorophenoxy)acetic acid

2,4-DB 4-(2,4-dichlorophenoxy)butyric acid

DEF(R) S,8,S-tributylphosphorotrithioate

2,4-DEP tris[z-(2,4-dichlorophenoxy)ethyl]phosphite
dicamba 3,6-dichloro-po-anisic acid

dichlorprop 2-(2,4-dichlorophenoxy)propionic acid

diuron 3-(3,4-dichlorophenyl)-1,1l-dimethylurea

erbon 2-(2,4,5-trichlorophenoxy)ethyl 2,2-dichloropropionate
fenac (2,3,6-trichlorophenyl)acetic acid

fluometuron 1,1-dimethyl-3-alpha,alpha,alpha-trifluoro-m-tolyl)urea
Folex(®) tributyl phosphorotrithioite

linuron 3-(3,4-dichlorophenyl)-1l-methoxy-1l-methylurea
MCPA [ﬁA-chloro-gftolyl)oxy]acetic acid

MCPB 4-[4-chloro-gftolyl)oxy]butyric acid

mecoprop 2-[4-chloro-g-toly1)oxyjpropionic acid

naptalam N-1l-napthylphthalamic acid

nitralin 4- (methylsulfonyl)2,6-dinitro-N,N-dipropylaniline
propachlor 2-chloro-N-isopropylacetanilide

propanil 3',4'-dichloropropionanilide

propham isopropyl carbanilate

sesone 2-(2,4-dichlorophenoxy)ethyl sodium sulfate
silvex 2-(2,4,5-trichlorophenoxy)propionic acid

simazine 2-chloro-4,6-bis(ethylamino)-s-triazine

2,4,5-T (2,4,5-trichlorophenoxy)acetic acid

2,3,6-TBA 2,3,6-trichlorobenzoic acid

trifluralin alpha,alpha,alpha-trifluoro-2,6-dinitro-N,N-dipropyl-

3-amino-2,5-dichlorobenzoic acid
2-chloro-4- (ethylamino)-6- (isopropylamino)-s-triazine
2,2-dimethyl hydrazide

p-toluidine
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POLLOW THE LABEL
0.5, DEPARTRENT OF ASRKCULTIRE

This publication reports research involving
pesticides. It does not contain recommendations
for their use, nor does it imply that the uses
discussed here have been registered. All uses
of pesticides must be registered by appropriate
State and/or Federal agencies before they can
be recommended.

CAUTION: Pesticides can be injurious to humans,
domestic animals, desirable plants, and fish or
other wildlife -- if they are not handled or
applied properly. Use all pesticides selectively
and carefully. Follow recommended practices for
the disposal of surplus pesticides and pesticide
containers.
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